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© Apparatus and method for positioning a sensor away from the blood vessel wall. 



® Apparatus and method for positioning a probe 
(12) through a catheter (16) wherein a sensing ele- 
ment (17,19,21) on the probe is located outside the 
catheter but is spaced from the luminal surface of 
the blood vessel to prevent any adverse effect on 
the sensor measurement. A standard introducer 
catheter (16) may be used and a support tube (50) is 
provided around a portion of the probe (12) and is 



slidably engagable within the catheter lumen (31) for 
positioning the probe (12) against an anterior wall of 
the catheter, away from a posterior vessel wall (5) on 
which the catheter (16) lies. In a second embodi- 
ment, a portion (155) of the support tube (150) 
extends outside the distal end (148) of the catheter 
to prevent any possible contact between the sensing 
element (1 17,1 19,121) and posterior vessel wall. 
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Field of the Invention 

This invention relates to an in vivo probe such 
as an optical probe having sensors for continuously 

snsv? parameters ° f oxy9en - «*« *s 

SiSf PartiCU,ar ' '* re,ates ,0 a de *ce and 
method for portioning such a blood gas probe in 

umi„?« T 6ty W " h ^ S6nSOrs s P aced ^ the 
£T,*T* ° f * he artery t0 P revent »e occur- 
rance of adverse effects on the sensor response. 



Background of the Invention 



nrJL " eS ' rab,e durin 9 medical diagnostic 
procedures to monitor the patient's blood on a 
continuous basis for such characteristics as the 

EST!? 01 0Xy9en (02) and d ^e 
(CO*), and the pH level. Considerable research and 

development efforts have been directed to in J» 

sensing devices that can be delivered to anS 

Placed directly in the patient's artery to expose the 
sensor t0 blood ,„ ^ ^ 

of J Z° T 8 '" 9 Pr0VideS 3 reaHime mon to"n9 
ol~! f T T™ 0 " 8nd is Purred, in many 
cases, to a batch processing in which a predeter- 

T. P ' e V0 ' Ume ° f b,00d is amoved and 
tested outside the bloodstream. 

h~„\ Variety J ° f b,00d 9as sensin 9 devices have 
been proposed, typically in the form of an optical 
probe that .ncorporates a light transmissive optical 
fiber havmg a sensing element at the distal end of 
the fiber. By way of example, a number of such 
sensing devices are described in -Progress in the 
Development of a Fluorescent Intravascular Blood 

of Cl n.cal Monitonng, Vol. 6. No. 2, April 19905: 
147-157, and J.L. Gehrich et af.. -Optical Fluores- 
cence and Its Application to an Intravascular Blood 
to System". IEE L Jrans : JiornedEng., voL2 
J* PP- the disclosures of which are 

hereby incorporated by reference in their entirety 
Reference also is made to U.S. Patents 4830 013 
Jssued May 16. 1990) and 4.951.669 issu*'™ 
gust 28. 1990). both to Maxwell et al. former 
descriptions of such probes. 

k. JI yPiCa " y ' '* has been P r °P osed to insert a 
blood gas sensor into an artery, such as the radial 
artery, , n the region of the wrist. Access to the 

r a a S te artery J S convenie "t that it is common to 
cathetenze hospital patients with a short catheter 
accessmg the radial artery for measuring blood 
pressure. It would be desirable to insert a blood 

Pr ° be thr ° Ugh mat same cathe ter. thus 
avoiding the necessity of making a second per- 
cutaneous puncture. 

Although considerable progress is believed to 
have been made in the development of the tech- 
nology of the sensors themselves, significant dif- 



ficulties have been encountered in using such sen- 

7r r8 u the b,00d parameters «nder inves- 
tigation. Although it would be desirable to be able 
to measure the blood parameters directly and con- 
5 tmuously within the artery, attempts to do so fre- 
quently have resulted in aberrant, erratic sensor 
values. A number of hypotheses have been devel- 

vaTue^r 3 ' 3 " 1 ^ ^ ° f sbmM ^nsor 
values, among which is one referred to In the 

" Mahutte publication as the "wall effect", said to be 

Sflli? 8enS ° r t0UChing «» bl00d vessel 
TlZS T« reSUltin9 in 3 readi "9 * an average 
of blood and tissue rather than of the blood alone 
Also suggested as a possible cause for the aber- 

tin V* nS ° r Va,U6S h3S been cl0 « in 9 « the probe 
t-p. ft was stated in Mahutte that when the probe tip 
was refracted within the delivery catheter and no 
longer touched the arterial wall, certain aberrations 
in sensed values were allegedly eliminated. How- 
» ever, retraction of the probe within the cannula ! 
causes many other difficulties. In an attempt 
measure oxygen with the probe tip refracted in the 
STE^ ^ " 6Cessar y to withdraw a sample of 
is H5£? ,nt ° *™ Cannu,a to "'"tact the tip of the 
26 retracted sensor. Thus, the sensing is not continu- 
ous but, instead, is periodic as a -batch" of blood 
drawn ,nto the cannula into contact with the 

not have XT* ** U ° 0d *• Cannu,a ™y 

30 , n n 0t t . have t"a same parameters as the blood flowing 
^ the artery, especially when it becomes mixeS 
with saline or other fluids which pass through the 
cannula. The result is an inaccurate measurement 
and a long response time. Additionally, refraction of 
35 UtT? Pr0b9witnin tna catheter tip interferes 
ZJ ? communication through the catheter and 

Sti l iT^ 6ffeCt °" b ' 00d pressure ^dings. 
SfiH further rt may cause clotting. Thus, the pro- 

SSf * ? 1" MahUtt8 ' ° f retractin 9 the probe 
withn the catheter, has not been found acceptable. 

. « wo "' d be desirable, therefore, to provide an 

IS by WhiCh 3 Pf0be may be 

Placed within the artery so as to be presented to a 

Z 01 b,00d - but in 3 manner in ^ 

we probe sensor is spaced substantially from the 

45 IT ^ ° f *• b,00d vessel wall, in o°der to 
accurately measure a parameter of the blood It is 
among the objects of the invention to provide such 
a system. 

Another object is to provide such a svstem 

50 22 a,,o r a probe t0 be p° si « oned S 

catheter without substantially effecting the taking of 
blood pressure measurements. 

Yet another object is to provide such a system 
which prevents thrombus formation 
55 . A sa " ^er object is to provide a system for 
type of probe spaced from a body 



2 



3 



EP 0 522 727 A1 



4 



Summary of the Invention 

The present invention is designed to allow 
placement of a multi-parameter probe (e.g., for 
measuring O2, C0 2 and pH) in a radial artery with 
the sensing elements positioned away from the 
artery wall. Some of the principal benefits of the 
invention, aside from insuring accurate measure- 
ment, are its simplicity, low cost of manufacture, 
and ability to be used with a standard radial artery 
introducer catheter. 

There is a natural tendency for a percutane- 
ously placed catheter to lie against the posterior 
wall of the radial artery. Thus, when an introducer 
catheter is inserted into the radial artery in a pa- 
tient's arm, it assumes the shape shown in Fig. 1a. 
The distal tip 201 of the catheter 200 is naturally 
forced against the arterial wail opposite the point of 
insertion, referred to as the posterior (or lower) 
vessel wall 202. This is a result of the catheter 
insertion angle and the longitudinal relationship of 
the artery to the skin surface. The bottom wall of 
the catheter thus rides along the posterior vessel 
wall as the catheter is further advanced into the 
artery 203. Without the support means of this in- 
vention, the sensor probe 204 would also lie 
against the bottom wall of the introducer catheter 
and thus on the posterior vessel wall when it exits 
the distal end of the catheter. 

The anterior wall of the catheter will generally 
be in the vicinity of the centerline of the artery, 
given the relative diameters of the radiaJ artery and 
catheter. If a sensor could be reliably forced 
against the anterior wall of the catheter, it also 
would be near the centerline of the artery, and 
away from both the anterior and posterior walls. 
However, it is also important to maintain the fluid 
dynamic aspects of the system while insuring 
placement of the sensor. 

Although not intending to be bound by any 
particular mechanism, it is believed that the ad- 
verse effect on sensor response which occurs 
when a sensor is placed along the vessel wall may 
be due to a dynamic flow effect wherein the flow of 
different solutes through the blood may interfere 
with one another. More specifically, blood flowing 
through an artery contains a first solute, dissolved 
oxygen gas (O2), and a second solute, dissolved 
carbon dioxide gas (CO2). The CO2 from adjacent 
tissue is continuously entering the artery in a trans- 
verse or radial direction across the wail because 
the concentration of CO2 is much higher outside of 
the artery. There is a decreasing concentration 
gradient going across the artery wall and this gra- 
dient causes a flow of CO2 across the wall. If the 
CO2 encounters an oxygen sensor adjacent to the 
wall, the flow of CO2 will act to remove oxygen 
from within the sensor and thus depress the sensor 



measurement of oxygen. Moving away from the 
artery wall and further into the artery, the CO2 flow 
decreases so that there is no longer a net flow and 
thus no longer an effect on the oxygen sensor 

5 reading. There may be a complementary effect 
caused by the flow of O2 on the measurement of a 
carbon dioxide sensor. In effect, the higher O2 
concentration within the artery may cause a flow of 
O2 across the artery wall to the outside. However, 

70 one would expect this effect to be smaller because 
the relative amount of O2 is much less. 

In accordance with this invention, a thin-walled 
support tube is provided around the sensor probe. 
The tube has an outer diameter which permits it to 

75 be slidably engaged within the introducer catheter 
lumen. The sensor probe is bonded to the top 
inner wall of the support tube and the top walls of 
the support tube and catheter are aligned so that 
the sensor tip is spaced from the posterior vessel 

20 wall when it exits the catheter. The thin-walled tube 
presents little interference to the fluid path and the 
tube lumen becomes the main fluid path for the 
system - allowing sample aspiration, infused 
flushes and transmission of pressure waveforms. 

25 The tube presents no additional surfaces for throm- 
bus formation. The proximal and distal ends of the 
support tube are preferably tapered to facilitate 
movement of the combined probe and support tube 
through the catheter lumen. The distal tip of the 

30 probe is positioned outside the catheter, a fixed 
distance from the distal tip of the catheter, by 
engaging luer fittings on the proximal ends of the 
catheter and probe. 

In an alternative .embodiment, the support tube 

35 includes a lower wall portion or shield which ex- 
tends outside the distal end of the catheter to 
prevent any possible contact between the sensor 
tip and vessel wall. Thus, if for some reason the 
catheter tip were to tend to sink into the vessel wall 

40 over time, the shield would prevent the sensor from 
contacting the vessel wall. The combined shield 
and support tube may also be provided as a helical 
ribbon, as opposed to a cylindrical tube, wherein 
the ribbon is wrapped around and bonded to the 

45 probe at its proximal end. The front edge of the 
ribbon is rounded to eliminate any sharp edges 
and to ease insertion. The ribbon may act like a 
spring which can be compressed around the probe 
to make it easier to insert into the catheter and 

50 which will spring into position, if for example the 
ribbon were made from a heat-activated material 
which would expand upon contact with the higher 
temperature of the blood. 

It is a significant feature of this invention that 

55 the sensor may be positioned outside of the intro- 
ducer catheter and thus directly in the blood vessel 
to ensure accurate measurement, while still pre- 
venting contact of the sensor and vessel wall. It has 
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f/dk^rJ th f! Pri0r devices in which sensor 
» disposed within the catheter (in order to prevent 

SELT* ^ ^ WaM) d0 not S 
readme measurement of the blood gas partial 

i„ JUr 9eneral,y ' the invenUon can be used for 
Z! 9 °' probe throu 9" a catheter 

lumen and ,nto the body where it Is desired to 

£S the T . dista ' end ° f *° proba *«* body 

m^T ^ ' nVen,i0n indudes a support 

Z£h 5^" 40 th8 probe to **» a prota 

Serll? T S !' idab,y *i«n a 

catneter lumen and which positions a probe alono 

one wall of the catheter lumen. The l£ZS££. 

ErTSS: r id r pa,h E «m 

ZL J! Cathe,er ,ies with its °»"er wall 
5222*? one wa » *"0 which the probe is 
2°"°? " with a body member, the 

sp^ed from tt e h Pr ? e ^ ^ «■ •» 

S« ^ ^° dy member - 1,18 inve "«on also 
£S «, T eth0d ° f P ° Sitionin 9 *« Probe as- 
sembly through the catheter and into the body. The 
body me mber may be other than a blood vesse? 
mdud^ng any intraluminal space or channel, oriS 
or cavity. The probe may be other than for measS 

Zl^T* 6 '' ° f 41,9 b,00d - such « an electrical 
probe for transmitting electrical signals to or from 

£ S S' ° f *T 0ther of °P« cal > chemical. 



support tube and catheter, with the probe adhered 
to the upper wall of the support tube. 

of J?^* Pa . rtia, SeCtl0nal view of ■» di stal tip 
s whe^in Z Sh ° Win9 a " al,emative ambodiment 
? S u PP ° rt ,Ube inc,udes 3 P"*» extend- 

io bodiment of the support tube and shield. compnT- 
mg a helical ribbon or coil. P 

*»rt2' ? iS a o c ? ss - secti0n al view, taken along the 
nS° ?! P M R9, 7> showi "9 »• catheter. 
» 2 ^ SUPP ° rt tube *« shieW . ^ tne 

rtotol t0 ** " PPer 8nd 0f he "oal 

Petaited_Descri ption of the Preferred Embodiments 



Brief Description of the Drawings 



fo, ™V ' S 3 diagramma «c illustration of a system 
11 ^ "foment of various pa- 

J* and method of this invention for spadng a 
sensor outside the catheter but away Som the 
luminal surface of the artery. 

nmh!! 9 ' ? 'if il,ustration avowing how a typical 
probe and catheter assembly, without the position- 
ng means of this invention, rides along L pos- 

cX:! 0 ' *• ^ such «hat 9 the pX 
contacts the artery wall when it exits the catheter 

Pig. 2 is an illustration showing the catheter 
and probe -of this invention positioned in the Sa 
artery with the probe tip spaC ed from the artery 

wiE?' , 3 fe ac I oss - sec «onal view, taken along the 
section Unas 3-3 of Fig. 2 . showing the catheter 
support tube and probe positioned within Z £ 

ZZ^Z 8 ^ artery diametere shown 

h™ 1 1 8 3 Partial cr °ss-sectional view showing 

support tube positioned therein. 

. 5 18 a f ross - sectiona l view, taken along the 
section Unas 5-5 in Rg. 4, showing the p?obe. 



vivo^Ln WS 3 SyStem 10 for continuous in 
vivo blood gas monitoring in which an optical sen- 
sor probe 12 is positioned in the radia. artery of a 

2S E2L ? ' ntr0dUCer catheter 1 6. shown in 

SJv 2 Z ^ P h 0Siti ° ned in ** P« radia. 
artery 2 and exit through the skin 6 (see Fio 2) 

^aeTn^?" Sit3 & ^ Pr ° xima "y *<* ■ *• 
SET ' 3 Proximal end 14 01 *° 'reducer 

so 5Sdv in h' S att3Ched t0 3 ^ «*» 1 8. The 
30 Y-body 18 has a main lumen and proximal port 20 
through which the probe passes, and a secon^ 
side branch off the main iumen terminating at Z 
22 to which a fluid line 24 is attached. L Md 
line 24 branches into two sections at a stop-cock 
ss connection 26, the first branch 28 being conned 
L J Tl trBnSdUC9r 30 fo r measuring the 

branch 32 being connected to a source 34 of fluid 
such as a saline solution for flushing the system' 
H? 6 9 v°S; ^ ^ 36 exW "9 fr ° m Port 20 of 
w°. nt3inS 0ptiCal fibers ,or transmitting 

ITS fr ° m S8nsin9 means 31 distal 
end of the probe, and has an optical/electrical 
connector 38 at its distal end for connS^n 

a d^play screen 44 with a graphical overlay 46 for 
presenting a continuous display of the partial pres- 
sures of oxygen (0 2 ) and carbon dioxide (CCfc) as 
50 ^ s as PH " 9^'cal as well as digiti dis P la^ 

^cll! 6 /? 3 *' 0 "" 19 apparatus 01 tnis ''nvention is 
deseed to position the sensing means at the 
dstd end of the probe a fixed distance from the 
distal tip of the catheter and spaced from he 

ment as shown in Figs. 2-5. includes a support 

Illf C °T o" 19 3 h0 " OW cy,indrical wall portion 
having a central lumen 31. Tube 50 has attached to 
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its upper lumen surface the probe 12, and the 
combined tube and probe are positioned within the 
catheter 16 adjacent its distal end 48. The probe 
12 consists of three optical fibers 11, 13, and 15, 
having separate sensing elements 17, 19, and 21 
on their distal ends for O2, CO2 and pH, respec- 
tively. The fibers are housed within a polymer 
sheath 23 for protecting the delicate fibers. The 
sheath 23 is connected at a proximal portion to the 
Y-body 18, as described hereinafter, for the pur- 
pose of precisely positioning the distal tip of the 
probe a fixed distance di from the distal tip of the 
catheter. 

As shown in Fig. 5, the upper wall surface 25 
of probe sheath 23 is attached by adhesive 27 to 
upper wall surface 29 of the tube support lumen 
31, leaving the remaining lower portion of the tube 
support lumen free to serve as a fluid flow path 
through both the tube 50 and catheter 16. Prefer- 
ably, at least about one third of the tube lumen, 
and more preferably about two thirds, is left open 
to serve as the fluid flow path. The outer diameter 
(OD) 51 of the support tube is sized to slidabjy 
engage the inner diameter (ID) 17 of the catheter 
adjacent its distal end 48. The lumen 49 of the 
catheter may taper inward slightly at the distal end 
to provide a reduced profile for eased insertion into 
the blood vessel. 

As shown in Fig. 4, preferably the upper wall 
52 of the tube support is longer than the lower wall 
54, such that the longer support wall 52 is provided 
adjacent the probe sheath 23 for improved adhe- 
sion and support, and the support tube tapers 
inwardly towards the shorter lower tube wall 54 to 
ease insertion of the support tube and probe into 
the catheter. 

By way of example, in applicants preferred 
embodiment a standard "Jelco" (registered trade- 
mark of Critikon, Inc., Tampa, Florida) radial intro- 
ducer catheter can be used having an outer diam- 
eter (OD) of 6.033". A three-sensor probe 12 has 
an approximate OD of 0.010-0.012" and resides 
within a support tube 50 having an OD of 0.028" 
and an ID of 0.0265". The top (long) length 52 of 
the support tube is 0.100-0.150" and the bottom 
(tapered) length 54 of the support tube is 0.075". 
The support tube is formed of a bio-compatible 
polyimide material which provides sufficient 
strength in a relatively thin wall thickness to sup- 
port the probe, while remaining sufficiently flexible 
to ease insertion and prevent breakage of the 
probe assembly. While the support tube is prefer- 
ably made of polyimide tubing having a wall thick- 
ness of about 0.001" or less, any other biocom- 
patible material may be used of sufficient body or 
rigidity to position and support the probe, in spite 
of the very thin wall thickness. If the support tube 
material is too stiff, it may cut the catheter, or in 



the shield embodiment described hereinafter 
(wherein a portion of the support tube resides 
outside the catheter), it may cut into the artery 
itself. The probe 12 may be bonded by acrylic 

5 resin to the top wall 52, of the support tube lumen. 
The standard introducer catheter 16 has a fe- 
male connector at its proximal end 14 which re- 
ceives a male fitting on the distal end 60 of the Y- 
body. An outer luer fitting 62 is provided on the 

10 distal end of the Y-body with interior threads 64 for 
engaging opposing lugs 66 on the proximal end of 
the introducer catheter. The probe is attached to 
the Y-body to prevent axial movement. The en- 
gagement of the introducer catheter and Y-body at 

15 the luer fitting 62 and predetermined lengths of the 
probe and catheter insures that the distal tip of the 
probe is positioned a fixed distance di from the 
distal tip of the catheter. The sheathed optical 
fibers 11, 13, 15 of the probe pass through the 

20 main lumen of the Y-body, while the secondary 
branch of the Y-body also allows fluids to pass 
through the main lumen. 

As shown in Figs. 3 and 4, the probe lies along 
the upper or anterior wall 70 of the catheter (the 

25 anterior wall being closest to the surface of the skin 
6 which serves as the insertion site 8). The probe 
tip is thus spaced from the posterior artery wall 5. 
Because the catheter 16 has a substantially smaller 
outer diameter than the inner diameter of the artery 

30 2, the probe 12 is likewise spaced from the anterior 
wall 3 of the artery. As shown in Fig. 3, an ample 
fluid flow path is provided through the remaining 
portion of the support tube lumen 31 along the 
posterior wall 54 of the tube enabling accurate 

35 blood pressure measurements to be taken via pres- 
sure transducer 30. and to allow the infusion of 
flush solutions or other medicated fluids into the 
artery, or extraction of blood samples as neces- 
sary. 

40 Fig. 3 shows the approximate dimensions of 
the probe 12 and catheter 16 in a nominal sized 
radial artery 2, the artery having an OD of about 
2.37 millimeters (mm) and being positioned below 
the skin about 6.12 mm. This probe and catheter 

45 combination also functions properly in both the 
high and low ranges of artery dimensions. As 
shown in phantom lines in Fig. 3, a high artery 
profile 2a would have a diameter of about 3.1 mm. 
A low artery profile 2b would have a diameter of 

50 about 1.2 mm. The radial artery is spaced from 
about 2.7 mm to about 11.2 mm from the surface 
of the skin. In all cases, the probe would be posi- 
tioned a sufficient distance from the anterior 3 and 
posterior 5 walls of the artery to prevent undesira- 

55 bte wall effects. 

In a second embodiment shown in Fig. 6, the 
support tube 150 includes a portion 155 which 
extends outside the distal end 148 of the catheter 
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lit T 6 88 8 Shie,d which P rev ^ts contact 
between the sensors 117, 119 and 121 and pos- 
tenor wall of the artery in event that the patient's 

aTav EH 0t ? ff heter iS POSitioned in sucn 
JZZZ 2 ™ Pr ° be 112 may con,act «» Posterior 5 
artery wall. Th.s embodiment is similar to the pre- 

Tli emMim ^ terms of materi- 

als and attachment of the probe sheath to the 
support tube. However, in this embodiment Z 
support tube 150 is shaped as a diagonally excised w 

MZfSXlZ*"** wherein ** proxima ' 

156 and distal 157 edges are parallel and taper 

2TXd°72 m thS UPPer Wa " 152 t0 the 'o^er 
wan 1 54 of the support tube. 

Ros'MhT' a "f mative embodiment shown in ,5 
Figs. 7 and 8. a hehcai member 250 is provided as 
a support tube (as used herein "support tube" 
.nc.udes a helical ribbon or coil). wheL at its 
upper end 252 the helical member has a smaller 
dimeter portion which is wrapped 360- around * 

!dh. P oof 63 " 1 212 and attached *«*> via 2 
adhaave 227. whereas the remaining portion of the 
hehcai support has a greater radial diameter and 
engages the inner lumen of the catheter 216 to a 
prov.de a flow path 231. Again, the proximal 256 25 
and I distal 257 edges of the helical menZ Z 

S!/. ^ diSta " y: the boltom end 254 is 
rounded to ease insertion and prevent injury to the 
catheter or artery wall. 

While this invention is not limited to any par- an a 
hcular sensing element, the optical sensors for 
and O2 described in U.S. Patent No. 4,800 886 
Ossued 1/31/89) to Nestor et al. and U.S. Patent 

1°;„hT' 727 < !? SUed 8/29m) to Ostein e a" 5. 
would be surtable and these patents are hereby 35 
incorporated by reference in their entirety. In adS 

? 0 °r n m °T er tyPeS 01 S6nS0rS ' sucn 38 ion een«»rs 
for measunns I potassium, calcium, or sodium ions, 
may be provided on the probe. 

tioATl! 6 appreciated «« «» other configura- «, 
tions of the support tube, and combined support 
fobe and shield, may be provided so as to position 

JLITT " *• artery at 3 spaced '^on 7 

from the luminal surface of the artery. Thus, the 
foregoing discussion of the invention is intended 45 

*' ,lustrative hereof and other embodi- 
ments mod.fications and equivalents may be ap- 
parent to those skilled in the art without departing « 

*2 T^JF* *» described the inveTZ * 
what is desired to be claimed is: 

Claims 



uminal surface of the blood vessel, wherein 
the catheter tends to lie along a posterior ves- 
sel wall opposite the point of insertion, the 
probe assembly comprising: 

a probe having means for sensing a pa- 
rameter of the blood; 

a support tube having an outer diameter 
sized to be slidably engaged within the cath- 
eter lumen and a tube lumen which forms a 
flu.d flow path through both the tube and cath- 



50 



the probe being disposed within the tube 
lumen and attached to an upper tube wall 
portion while maintaining the flow path along a 
lower tube wall portion; y 

wherein the upper wall portion of the sup- 
port tube may be aligned along an anterior wall 
of the catheter so that the probe is spaced 
from a posterior wall of the vessel. 

The probe assembly of claim 1, wherein the 
probe is an optical probe. 

The probe assembly of claim 1. wherein the 
sensing means is adapted for measuring a 
blood parameter selected from the group con- 
sisting of oxygen, carbon dioxide. pH. and ion 
concentration. 

The probe assembly of claim 1, wherein the 
sensing means is disposed at the distal end of 
the probe. 

• The probe assembly of claim 1. further com- 
prising means for positioning the distal end of 
the probe a fixed distance from the distal end 
of the catheter. 

The probe assembly of claim 1, wherein the 
support tube has tapered ends to ease inser- 
tion through the catheter lumen. 

The probe assembly of claim 1, further com- 
prising a Y-body having a main lumen in which 
a proximal end of the probe is positioned and 
a secondary lumen for fluids. 

The probe assembly of claim 1, further com- 
prising means for orienting the upper wall por- 
tion of the support tube along the anterior wall 
of the catheter. 



1. A probe assembly for inserting a probe 
ttirough the lumen of a catheter and into a 
blood vessel, while maintaining a flow path 
through the catheter and positioning the distal 
end of the probe at a location spaced from the 
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9- The probe assembly of claim 1. wherein the 
support tube is a cylindrical member. 

10. The probe assembly of claim 1, wherein the 
support tube has diagonally tapered ends be- 
tween the upper and lower wall portions, and 
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the upper wall portion is longer than the lower 
wall portion. 

11. The probe assembly of claim 1, wherein the 
support tube includes a lower shield portion 
positionable outside the catheter lumen which 
prevents the distal end of the probe from con- 
tacting the posterior wall of the vessel. 

12. The probe assembly of claim 11, wherein the 
support tube has tapered ends. 

13. The probe assembly of claim 11, wherein the 
support tube is a helical member. 

14. The probe assembly of claim 13, wherein the 
helical member has an upper portion of lesser 
diameter engaging the probe and a lower por- 
tion of greater diameter engaging the catheter 
lumen. 

15. The probe assembly of claim 14, wherein the 
helical member has rounded ends. 

16. The probe assembly of claim 11, wherein the 
support tube has parallel diagonally tapered 
ends between the upper and lower wall por- 
tions. 

17. A system for inserting a probe through the 
lumen of a catheter and into a blood vessel, 
while maintaining a flow path through the cath- 
eter and positioning the distal end of the probe 
at a location spaced from the luminal surface 
of the blood vessel, the system comprising: 

a catheter which when passed through an 
insertion site tends to lie along a posterior 
vessel wail opposite the point of insertion; 

a probe having means for sensing a pa- 
rameter of the blood; 

a support tube having an outer diameter 
sized to be slidably engaged within the cath- 
eter lumen and a tube lumen which forms a 
fluid flow path through both the tube and cath- 
eter; 

the probe being disposed within the tube 
lumen and attached to an upper tube wail 
portion while maintaining the flow path along a 
lower tube wall portion; 

wherein the upper wall portion of the sup- 
port tube may be aligned along an anterior wall 
of the catheter so that the probe is spaced 
from a posterior wall of the vessel. 

18. The system of claim 17, further comprising: 

a fitting to which a proximal portion of the 
probe is attached and having releasable at- 
taching means for connecting the fitting and 



catheter such that the distal end of the probe 
is positioned a fixed distance from the distal 
end of the catheter. 

5 19. The system of claim 18, wherein the fitting is a 
Y-body having a main lumen through which the 
probe passes and a secondary lumen for 
fluids. 

10 20. The system of claim 18, including means on 
the fitting for identifying the upper wall portion 
of the support tube to facilitate aligning the 
upper wall portion along the anterior wall of the 
catheter. 

75 

21. The system of claim 17, wherein the catheter 
is adapted for use in the radial artery. 

22. The system of claim 21, wherein the sensing 
20 means is adapted for measuring a blood pa- 
rameter selected from the group consisting of 
oxygen, carbon dioxide, pH, and ion concen- 
tration. 

25 23. A method for inserting a probe within a blood 
vessel at a location spaced from the luminal 
surface of the vessel, comprising the steps of: 
providing a probe as defined in claim 1; 
inserting a catheter through an insertion 
30 site and into a blood vessel, wherein the cath- 

eter tends to lie along a posterior vessel wall 
opposite the site of insertion; and 

advancing the probe through the catheter 
lumen so that the probe emerges from the 
35 distal end of the catheter and is spaced from a 

posterior wall of the vessel. 

24. A probe assembly for insertion through a cath- 
eter lumen comprising: 

40 a probe; and 

a support member attached to the probe 
to form a probe assembly which is slidably 
engagable within a catheter lumen and posi- 
tions the probe along one wall of the catheter 

45 lumen. 

25. The probe assembly of claim 24, wherein the 
support member maintains a fluid flow path 
through the catheter lumen. 

50 

26. The probe assembly of claim 25. wherein the 
support member comprises a tube having an 
outer diameter sized to slidably engage the 
catheter lumen and a tube lumen which forms 

55 the fluid flow path. 

27. The probe assembly of claim 26, wherein the 
probe is attached to the tube lumen. 
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28. The probe assembly of claim 24, wherein the 
distal end of the probe is positionable outside 
the distal end of the catheter. 

29. A probe assembly for inserting a probe 
through the lumen of a catheter and spaced 
from a body member comprising: 

a probe; and 

a support member attached to the probe 
to form a probe assembly which is slidably 
engagable within a catheter lumen and posi- 
tions the probe along one wall of the catheter 
lumen and the distal end of the probe outside 
the distal end of the catheter, such that when 
the other wall of the catheter, opposite the one 
wall along which the probe is positioned, lies in 
contact with a body member, the distal end of 
the probe is spaced from the body member. 

The probe assembly of claim 29, wherein the 
support member maintains a fluid flow path 
through the catheter lumen. 

31. The probe assembly of claim 30, wherein the 
support member comprises a tube having an 
outer diameter sized to slidably engage the 
catheter lumen and a tube lumen which forms 
the fluid flow path. 

32. A method for inserting a probe assembly 
through the lumen of a catheter and spaced 
from a body member comprising: 

providing a probe assembly as defined in 
claim 29; 

inserting a catheter into the body wherein 
its wall opposing the one wall is in contact with 
a body member; and 

advancing the probe through the catheter 
lumen so that the probe emerges from the 
distal end of the catheter and is spaced from 
the body member. 
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